A ubiquitin-interacting motif from Hrs binds to and occludes the ubiquitin surface necessary for polyubiquitination in monoubiquitinated proteins.
The ubiquitin-interacting motif (UIM) is a short, approximately 20 residue, structural element, which is present in, but not limited to, the proteins involved in endocytotic and proteasomal degradation. UIMs facilitate endocytotic vesicular sorting of the monoubiquitinated proteins and may be important for the targeting of the polyubiquitinated proteins to the proteasome. Using heteronuclear NMR backbone and side-chain chemical shift mapping of the ubiquitin interaction surface, the UIM from the hepatocyte growth factor-regulated tyrosine kinase substrate, Hrs, specifically binds to the ubiquitin hydrophobic surface using UIM's well-conserved central helical LALAL motif. Molecular modeling of the ubiquitin:UIM_Hrs complex suggests that binding occurs through a specific interaction of Leu263 and Leu267 of the UIM_Hrs with two ubiquitin hydrophobic patches located in close proximity to the ubiquitin major polyubiquitination site, Lys48. Intramolecular binding of ubiquitin to a UIM in monoubiquitinated proteins would render Lys48 unavailable for further ubiquitination, thus, explaining the absolute requirement of UIMs for monoubiquitination. Two leucines, Leu265 and Leu269, located on the opposite face of UIM_Hrs can also interact, albeit less favorably than Leu263 and Leu267, with the ubiquitin hydrophobic patches, suggesting a possible mode for polyubiquitin:UIM binding and apparent preference of UIMs for polyubiquitins.